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XQH[SHFWHGUHVXOWVRFFXUUHG)ROORZLQJDGLVFXVVLRQRIWKHUHVXOWVWKLVFKDSWHURIIHUVWKHRUHWLFDO
DQGPDQDJHULDOLPSOLFDWLRQVOLPLWDWLRQVWRWKHUHVHDUFKRSSRUWXQLWLHVIRUIXWXUHUHVHDUFKDQG
FRQFOXGHVWKHGLVVHUWDWLRQ
'LVFXVVLRQ
 7KHGLVFXVVLRQVHFWLRQILUVWH[DPLQHVVLJQLILFDQWILQGLQJVIURPWKHIURQWSDUWRIWKHPRGHO
LQFRQQHFWLRQWRWKHRU\DQGH[WDQWOLWHUDWXUH3ODXVLEOHH[SODQDWLRQVIURPGDWDDQGOLWHUDWXUHIRU
LQFRQVLVWHQWILQGLQJVDUHSUHVHQWHG7KHVHFWLRQHQGVZLWKDGLVFXVVLRQRIWKHEDFNHQGRIWKH
PRGHO
)URP(QFURDFKPHQWVWR7KUHDWV
:KHQDQHQFURDFKPHQWSK\VLFDORUYLVXDOVKRZHGDVLJQLILFDQWUHODWLRQVKLSWRDWKUHDW
FDWHJRUL]DWLRQRUDFFHSWDQFHWKHUHVXOWVZHUHFRQVLVWHQWZLWKUHDFWDQFHWKHRU\%UHKP
E\VKRZLQJWKDWKLJKHUOHYHOVRIDQHQFURDFKPHQWUHVXOWHGLQJUHDWHUUHDFWDQFHWKURXJKGHFUHDVHG
WKUHDWV7KHVHUHVXOWVDOVRVXSSRUWVRFLDOLGHQWLW\WKHRU\7XUQHUHWDO+RJJ+RJJ
HWDO%UDQVFRPEHHWDO$VSUHGLFWHGZKHQHQFURDFKPHQWUHVXOWVZHUHVLJQLILFDQW
WKHFORVHUWKHHPSOR\HHZDVLQWKHVFHQDULRVRUWKHPRUHYLVXDOHQFURDFKPHQWGHVFULEHGUHVXOWHG
LQOHVVWKUHDWVIHOWE\WKHVKRSSHU*HQHUDOO\VSHDNLQJKRZHYHURQO\RQHW\SHRIHQFURDFKPHQW
ZRUNHGDWDWLPHIRUHDFKSURGXFWZKLFKLVLQFRQVLVWHQWZLWKWKHRU\5HDFWDQFHWKHRU\VD\VWKH
PRUHWKUHDWVRFFXUULQJDWRQHWLPHZLOOFDXVHJUHDWHUUHDFWDQFH%UHKPVXJJHVWLQJWKDW
  

PRUHWKDQRQHHQFURDFKPHQWFDQEHLPSDFWIXOVLPXOWDQHRXVO\DQGWKDWWKHFRPELQDWLRQRIERWK
VKRXOGVHHPRUHUHDFWDQFH7KHUHVXOWVGLGQRWVXSSRUWWKHRU\LQWKLVZD\
)RRWIXQJDOFUHDPVKRZHGVWURQJHVWVXSSRUWUHJDUGLQJWKHSK\VLFDOHQFURDFKPHQWLPSDFW
RQERWKWKUHDWVZKHUHDVKHPRUUKRLGFUHDPVKRZHGVWURQJHUVXSSRUWZLWKYLVXDOHQFURDFKPHQW
VHH)LJXUHDQG)LJXUH6RFLDOLGHQWLW\WKHRU\7XUQHUHWDO+RJJ+RJJHW
DO%UDQVFRPEHHWDODOVRGLGQRWVXJJHVWDVSOLWEHWZHHQHQFURDFKPHQWVDQG
SURGXFWVDVVHHQ7KHRU\VXJJHVWHGWKDWDVDSHUVRQJHWVFORVHUWRDQRWKHUSK\VLFDOO\RULQFUHDVHV
YLVXDOFRQWDFWFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWVKRXOGERWKJRGRZQIRUERWKHQFURDFKPHQWV
UHJDUGOHVVRISURGXFW+RZHYHUWKHRU\ZDVVXSSRUWHGZLWKSK\VLFDOHQFURDFKPHQWWKURXJKIRRW
IXQJDOFUHDPGDWDDQGZLWKYLVXDOHQFURDFKPHQWWKURXJKKHPRUUKRLGFUHDPGDWD:KHQWKH
UHODWLRQVKLSVZHUHVLJQLILFDQWWKHUHVXOWVZHUHFRQVLVWHQWZLWKWKHRU\LHWKUHDWVGHFUHDVHGDV
HQFURDFKPHQWLQFUHDVHG
7KHODFNRIVXSSRUWIRUWKHLQWHUDFWLRQK\SRWKHVHVLQYROYLQJSK\VLFDOHQFURDFKPHQWDQG
YLVXDOHQFURDFKPHQWZHUHLQFRQVLVWHQWWRWKHRU\5HDFWDQFHWKHRU\VWDWHVWKDWPRUHWKUHDWV
SUHVHQWHGDWRQFHZLOOUHVXOWLQJUHDWHUUHDFWDQFH%UHKP,QDGGLWLRQVRFLDOLPSDFWWKHRU\
VWDWHVWKDWDFKDQJHLQQXPEHURILQIOXHQFHUVIURP]HURWRRQHLVDJUHDWHUFKDQJHRQLQIOXHQFH
WKDQDQ\RWKHUVLQJXODUDGGLWLRQ/DWDQWH%RWKWKHRULHVVXJJHVWDQLQWHUDFWLRQEHWZHHQ
SK\VLFDODQGYLVXDOHQFURDFKPHQWRQWKHWKUHDWVDQGDQLQWHUDFWLRQZDVQRWVXSSRUWHGZKLFKLV
LQFRQVLVWHQWZLWKUHDFWDQFHWKHRU\DQGVRFLDOLPSDFWWKHRU\
7KHOHJLWLPDF\PRGHUDWRUIRXQGPL[HGUHVXOWV7KHPRGHUDWRUWHQGHGWRZRUNEHVWRQ
SK\VLFDOHQFURDFKPHQW
VUHODWLRQVKLSWRWKHWKUHDWV:KLOHUHDFWDQFHWKHRU\VWDWHVWKDWD
OHJLWLPDWHUHDVRQZLOOUHGXFHUHDFWDQFHWKHWKHRU\DOVRLQVHUWVDGLVFODLPHUE\DGGLQJWKDW
OHJLWLPDF\ZLOOQRWHOLPLQDWHUHDFWDQFH%UHKP7KHRU\VXJJHVWVDOHJLWLPDWHUHDVRQIRU
  

HQFURDFKPHQWZLOOOHVVHQUHDFWDQFHWKLVZDVRQO\HYLGHQWIRUSK\VLFDOHQFURDFKPHQW7KH
VLJQLILFDQWILQGLQJVIRUSK\VLFDOHQFURDFKPHQWVXSSRUWUHDFWDQFHWKHRU\7KHQRQVLJQLILFDQW
ILQGLQJVIRUYLVXDOHQFURDFKPHQWVXJJHVWWKDWOHJLWLPDF\GLGQRWUHGXFHWKHUHDFWDQFHHQRXJKWR
EHVLJQLILFDQWVXJJHVWLQJOHJLWLPDF\LVPRUHPXOWLIDFHWHGDQGFRPSOH[WKDQWKHRU\VXJJHVWV
2YHUDOOVXSSRUWIRUWKHK\SRWKHVHVLQYROYLQJSK\VLFDODQGYLVXDOHQFURDFKPHQWKDG
PL[HGUHVXOWV5HDFWDQFHWKHRU\VXJJHVWVWKDWDQ\W\SHRIHQFURDFKPHQWVKRXOGKDYHVHHQ
UHDFWDQFHLQWHUPVRILGHQWLW\WKUHDWV7KHVHWKUHDWVKDYHQRWSUHYLRXVO\EHHQH[DPLQHGLQD
VKRSSLQJFRQWH[WVRGLIIHUHQFHVEHWZHHQSURGXFWVZHUHQRWDQWLFLSDWHG+RZHYHUUHDFWDQFH
WKHRU\DGGLWLRQDOO\VWDWHVWKDWJUHDWHUWKUHDWVZLOOHOLFLWJUHDWHUUHDFWDQFH%UHKP
VXJJHVWLQJWKDWWKHGLIIHUHQFHVRIWKHHQFURDFKPHQWVDFURVVWKHWZRSURGXFWVFRXOGEHGXHWR
SURGXFWGLIIHUHQFHVLPSDFWLQJWKHLPSRUWDQFHRIHDFKW\SHRIHQFURDFKPHQW*HQGHUDQGDJH
ZHUHH[DPLQHGDQGGLGQRWVKRZDGLIIHUHQFHGLVFXVVHGIXUWKHULQQH[WVHFWLRQ7KLVVXJJHVWV
GLIIHUHQFHVDUHQRWGXHWRWKHVHYDULDEOHV7KHUHZHUHVHYHUDOGLIIHUHQFHVRIYDULDEOHVLQWKHGDWD
WKDWLQFRPELQDWLRQZLWKOLWHUDWXUHFDQKHOSH[SODLQZK\VXFKUHVXOWVZHUHHYLGHQW(DFKZLOOEH
GHVFULEHGQH[W
'HPRJUDSKLF,VVXHV
 5HVHDUFKVXJJHVWVWKDWZLWKSK\VLFDOHQFURDFKPHQWJHQGHURIERWKWKHHQFURDFKHUDQG
VXEMHFWFDQFKDQJHUHVSRQVHV$OWPDQ$KPHG$KPHGDQGG
$VWRXU3ROLW
DQG/DIUDQFH5XVWHPOL7KHUHVXOWVIRUWKLVVWXG\GLGQRWIXOO\VXSSRUWWKDWQRWLRQ
*HQGHURIWKHVKRSSHUGLGQRWVKRZDFRQVLVWHQWVLJQILFDQWLQWHUDFWLRQGXULQJDQDO\VLVIRUHLWKHU
SURGXFW2FFDVVLRQDOO\DJHQGHULQWHUDFWLRQZDVVLJQLILFDQWZLWKLQSURGXFWVLQGLFLDWLQJWKDW
ZRPHQUHVSRQGHGPRUHVWURQJO\WKDQPHQKRZHYHUPRUHRIWHQWKHJHQGHURIWKHSDUWLFLSDQWGLG
QRWLQIOXHQFHUHVSRQVHV7KLVUHVXOWKDVDOVREHHQVHHQLQSDVWUHVHDUFKVKRZLQJWKDWVH[RIWKH
  

LQYDGHU3ROLWDQG/DIUDQFHDQGLQYDGHG'HDQHWDOGRHVQRWDOZD\VLPSDFW
UHVSRQVH$GGLWLRQDOO\DJHRIWKHSDUWLFLSDQWGLGQRWSOD\DSDUWLQWKHGLIIHUHQWILQGLQJVRI
UHVXOWVDVWKHLQWHUDFWLRQRISDUWLFLSDQWDJHDQGRWKHUYDULDEOHVZDVDOVRQRWVLJQLILFDQWDQGDJH
ZDVQRWDVLJQLILFDQWYDULDEOHEHWZHHQSURGXFWV5HVHDUFKH[DPLQLQJDJHLQSULYDF\LQYDVLRQV
W\SLFDOO\H[DPLQHVWKHDJHRIWKHLQYDGHUDQGVKRZVWKDWDQ\LQYDGHUDJHGRUROGHUHOLFLWVD
VLPLODUUHVSRQVHWRDQDGXOW'HDQHWDO)U\DQG:LOOLV6WXGLHVGRQRWW\SLFDOO\
H[DPLQHGLIIHUHQFHVRIWKHDJHRIWKHLQYDGHG7KHUHIRUHLWLVQRWVXUSULVLQJWKHUHVXOWVGLGQRW
VKRZDGLIIHUHQFHLQDJHDVDOOSDUWLFSDQWVZHUHRYHUWKHDJHRI6LJQLILFDQWDJHUHVXOWVPLJKW
EHDSSDUHQWZLWKD\RXQJHUVDPSOHSRSXODWLRQ
3URGXFW&KDUDFWHULVWLFV
3UHWHVWVLQVWXG\H[DPLQHGSURGXFWVOLVWHGDVGHVLULQJKLJKSULYDF\IURPSDUWLFLSDQWV
,QFOXGHGLQWKLVSUHWHVWZHUHPDQ\HPRWLRQDOFKDUDFWHULVWLFVWKHSURGXFWVPLJKWHYRNHZLWK
HPEDUUDVVPHQWDQ[LHW\LGHQWLILFDWLRQDQGH[SUHVVLYHQHVVKDYLQJWKHKLJKHVWPHDQV7KLV
VXJJHVWVKLJKSULYDF\SURGXFWVFDXVHWKHVHLGHQWLILHGHPRWLRQVPRUHVRWKDQRWKHUHPRWLRQVOLNH
DQJHU&KDUDFWHULVWLFVRISURGXFWVDQGWKHUHVXOWLQJHPRWLRQVFDQLQIOXHQFHVKRSSLQJEHKDYLRU
0HQRQDQG.DKQDQGMXGJPHQWV'XEHDQG0RUJDQZKLFKVXJJHVWVWKH
GLIIHUHQFHLQHPRWLRQVFDXVHGE\SURGXFWVFRXOGFKDQJHWKHUHVSRQVHIURPWKHVKRSSHU$VQRWHG
LQFKDSWHUIRXUIRRWIXQJDOFUHDPDQGKHPRUUKRLGFUHDPZHUHGLIIHUHQWLQWHUPVRIDQ[LHW\LQ
VWXG\IUHTXHQF\RISXUFKDVHVWXGLHVRQHDQGWZRDQGHPEDUUDVVPHQWDOOWKUHHVWXGLHV
7KHUHLVYHU\OLWWOHH[WDQWOLWHUDWXUHWKDWGLVFXVVHVWKHVHYDULDEOHVLQWKHFRQWH[WRIVKRSSLQJEXW
OLWHUDWXUHGRHVUHODWHDQ[LHW\HPEDUUDVVPHQWDQGIUHTXHQF\RISXUFKDVHWRHDFKRWKHU
7KHVSRWOLJKWHIIHFWZDVGLVFXVVHGLQFKDSWHUWZRDQGLQYROYHVRYHUHVWLPDWLQJKRZPXFK
SHRSOHZDWFK\RXGXHWRDQ[LHW\*LORYLFKHWDO$VKHPRUUKRLGFUHDPFUHDWHVPRUH
  

DQ[LHW\VKRSSHUVPLJKWIHHOWKHVSRWOLJKWHIIHFWPRUHWKDQWKH\GRZLWKIRRWIXQJDOFUHDP
FDXVLQJYLVXDOWRKDYHVLJQLILFDQWUHVXOWVZLWKKHPRUUKRLGFUHDPGDWD7KHUHYHUVHVSRWOLJKWLVDQ
XQGHUHVWLPDWLRQRIEHLQJZDWFKHGDQGHYDOXDWHGGXHWRQRWEHLQJDVVHOIFRQVFLRXV*LORYLFKHW
DO7KHUHIRUHZKHQVHOIFRQILGHQFHLVLQFUHDVHGDQ[LHW\LVORZHU6SHLOEHUJHUDQG
WKHIHHOLQJRIEHLQJZDWFKHGLVGHFUHDVHG*LORYLFKHWDO:KLOHVHOIFRQILGHQFHZDVQRWD
YDULDEOHPHDVXUHGLQWKHVHVWXGLHVWKLVORJLFLVLQOLQHZLWKIRRWIXQJDOFUHDPFDXVLQJOHVV
DQ[LHW\DQGQRWILQGLQJVLJQLILFDQWUHVXOWVZLWKYLVXDOHQFURDFKPHQW
,WFRXOGEHDUJXHGWKRVHQHHGLQJIRRWIXQJDOFUHDPPD\KDYHPRUHFRQILGHQFHOHVV
DQ[LHW\DQGOHVVHPEDUUDVVPHQWDVIRRWIXQJXVFDQEHWUHDWHGIDLUO\HDVLO\DQGKHPRUUKRLGVDUH
W\SLFDOO\DQRQJRLQJPHGLFDOLVVXH6LPLODUO\DVIRRWIXQJXVLVVSUHDGWKURXJKSK\VLFDOFRQWDFW
DQGQRWYLVXDOFRQWDFWSK\VLFDOHQFURDFKPHQWPD\KDYHUHGXFHGWKUHDWSDUWLFXODUO\DFFHSWDQFH
WKUHDWIRUIRRWIXQJDOFUHDPRQO\DVDSHUVRQ
VFORVHQHVVVLJQLILHVWKHPQRWUHMHFWLQJ\RXEDVHG
RQDIXQJXVWKDWVSUHDGVWKURXJKFORVHFRQWDFW'LIIHUHQWFDXVHVIRUHPEDUUDVVPHQWFDQFUHDWHD
GLIIHUHQFHLQWKHOHYHODQGUHDFWLRQWRWKHHPEDUUDVVPHQW*UDFH5HVHDUFKKDVVKRZQWKDW
ZKLOHSHUVRQDOFDUHSURGXFWVDUHIRXQGWREHWKHPRVWHPEDUUDVVLQJWRVKRSIRU/DX*HVNDQG
'UROHWIDPLOLDULW\ZLWKDSXUFKDVHFDQUHGXFHHPEDUUDVVPHQW'DKOHWDO$VVHHQ
LQWKHILUVWWZRVWXGLHVIRRWIXQJDOFUHDPLVSXUFKDVHGPRUHWKDQKHPRUUKRLGFUHDPDQGDOVRKDV
OHVVHPEDUUDVVPHQWDVVRFLDWHGZLWKLW7KHGLIIHUHQWFDXVHVIRUHPEDUUDVVPHQWDQG
HPEDUUDVVPHQWOHYHOVIRUWKHWZRSURGXFWVFRXOGH[SODLQZK\SK\VLFDODQGYLVXDOHQFURDFKPHQW
ZRUNHGGLIIHUHQWO\
:KLOHWKHIUHTXHQF\RISXUFKDVHYDULDEOHZDVVLJQLILFDQWO\GLIIHUHQWEHWZHHQWKHWZR
SURGXFWVWKHYDULDEOHKDGLQFRQVLVWHQWUHVXOWVDVDFRYDULDWHZLWKLQHDFKSURGXFW)RUVWXG\
IUHTXHQF\RISXUFKDVHZDVPDUJLQDOO\VLJQLILFDQWDVDFRYDULDWHIRUFDWHJRUL]DWLRQWKUHDWRQO\
  

ZKHQUXQLQDQ$1&29$ZLWKWKHRWKHUYDULDEOHV$GGLWLRQDOO\LQFOXGLQJIUHTXHQF\RI
SXUFKDVHDVDFRQWUROYDULDEOHGLGQRWFKDQJHWKHOHYHORIVLJQLILFDQFHRIWKHSYDOXHIRUHLWKHU
SURGXFW7KHIUHTXHQF\RISXUFKDVHYDULDEOHZDVQRWVLJQLILFDQWLQVWXG\IRUHLWKHUWKUHDW,Q
VWXG\WKHYDULDEOHZDVRQO\VLJQLILFDQWLQWKHKHPRUUKRLGFUHDPGDWDIRUFDWHJRUL]DWLRQWKUHDW
7KHIUHTXHQF\RISXUFKDVHYDULDEOHPLJKWH[SODLQGLIIHUHQFHVEHWZHHQWKHSURGXFWVEXWGRHVOHVV
WRH[SODLQYDULDQFHZLWKLQWKHSURGXFWV
2SHQ(QGHG,QVLJKWV
 7KHILUVWVXUYH\LQVWXG\LQFOXGHGDQRSHQHQGHGWKRXJKWOLVWLQJWRJDLQPRUHLQVLJKW
LQWRWKHSKHQRPHQDRILQWHUHVW,PPHGLDWHO\DIWHUSDUWLFLSDQWVUHDGWKHLUVFHQDULRWKH\ZHUH
DVNHG+DYLQJUHDG\RXUVKRSSLQJWULSVLWXDWLRQZKDWDUHWKHILUVWWZRWKRXJKWVWKDWFRPHWR
\RXUPLQGDERXWWKDWH[SHULHQFH"7KHVHTXDOLWDWLYHUHVSRQVHVZHUHWKHQDQDO\]HGIRUWUHQGVDQG
SDWWHUQV6HYHUDOWRSLFVFDPHXSFRQVLVWHQWO\VXFKDVHQFURDFKPHQWGHFUHDVLQJEURZVLQJWLPH
VKRSSHUVIHOWLQDKXUU\LIHQFURDFKHGRUVKRSSHUVZHUHFRQFHUQHGWKHSURGXFWWKH\ZHUH
SXUFKDVLQJPDGHWKHPORRNJURVV)RUIRRWIXQJDOFUHDPWKHPRVWIUHTXHQWO\PHQWLRQHGWKRXJKW
OLVWLQJLQYROYHGDVSHFWVRIWKHHPSOR\HHRIIHULQJKHOS6KRSSHUVEHOLHYHGLIWKHHPSOR\HHZDV
ZLWKLQSK\VLFDOGLVWDQFHKHVKHVKRXOGRIIHUDVVLVWDQFHRUEHOLHYHGWKDWZDVWKHUHDVRQWKH
HPSOR\HHZDVORRNLQJ
7KLVZDVQRWDVHYLGHQWLQKHPRUUKRLGFUHDP:LWKKHPRUUKRLGFUHDPSDUWLFLSDQWVPRUH
RIWHQVWDWHGWKH\EHOLHYHGWKHHPSOR\HHZDVZLWKLQFORVHGLVWDQFHRUORRNLQJWRSUHYHQWWKH
VKRSSHUIURPVWHDOLQJ,QVWXG\WKHVHZHUHQRWYDULDEOHVFROOHFWHGEXWIRXULWHPVPRWLYH
DYDLODEOHLQ7DEOHZHUHLQFOXGHGLQVWXGLHVWZRDQGWKUHH7KHLWHPVLQYROYLQJDVVLVWDQFHGLG
QRWVKRZVLJQLILFDQFHEXWWKHWKHIWLWHP$QHPSOR\HHZDVORRNLQJDW\RXQHDU\RXIRUWKHIW
SXUSRVHVGLG)RUVWXG\WKHIWFRQFHUQVZHUHVLJQLILFDQWO\ORZHUIRUWKHIRRWIXQJDOFRQGLWLRQ
  

PHDQIRRW WKDQIRUWKHKHPRUUKRLGFUHDPFRQGLWLRQPHDQKHPRUUKRLG SZKHQWKH
SDUWLFLSDQWZDVLQDKLJKZDWFKHGFRQGLWLRQ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ZDWFKHGFRQGLWLRQDVWKHUHZDVQRHQFURDFKPHQWWRJLYHDPRWLYHWR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SDUWLFLSDQWVLQWKHKHPRUUKRLGFUHDPEHOLHYHGLWZDVIRUWKHIWVLJQLILFDQWO\PRUHWKDQWKRVH
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PHDQIRRW 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PHDQKHPRUUKRLG S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DQGVKRSSHUVEHLQJNQRZQWRVWHDOHPEDUUDVVLQJLWHPV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,QVWXGLHVWZRDQGWKUHHZKHQSK\VLFDOHQFURDFKPHQWZDVKLJKSDUWLFLSDQWVGLGQRWVHHD
GLIIHUHQFHLQPRWLYHWKHIWRUDVVLVWDQFHIRUHLWKHUSURGXFW:KHQWKHHPSOR\HHZDVFORVHWRWKH
VKRSSHUWKHUHZDVQRWDGLIIHUHQFHEHWZHHQIRRWIXQJDODQGKHPRUUKRLGFUHDPDVWRZK\WKH
VKRSSHUEHOLHYHGWKHHPSOR\HHWREHFORVH
7KLVILQGLQJLVDQRWKHUUHDVRQSK\VLFDODQGYLVXDOHQFURDFKPHQWPLJKWKDYHZRUNHG
GLIIHUHQWO\DFURVVSURGXFWVEXWLWLVDOVRKHOSIXOLQH[SODLQLQJZK\WKHOHJLWLPDF\RIWKUHDW
WHQGHGWRZRUNRQO\RQSK\VLFDOHQFURDFKPHQW,WVHHPVDVLJQLILFDQWDPRXQWPRUHRIVKRSSHUV
DOUHDG\EHOLHYHWKDWDQHPSOR\HHYLVXDOO\HQFURDFKHVIRUWKHIWSXUSRVHV$VSDUWLFLSDQWVKDYH
JLYHQDPRWLYHWRHQFURDFKPHQWLWPD\KDYHLPSDFWHGWKHDELOLW\WRVHHOHJLWLPDF\
VLPSDFWDVD
PRGHUDWRURQYLVXDOHQFURDFKPHQW
3DUWLFLSDQWVDOVRIUHTXHQWO\PHQWLRQHGWKDWLIDQHPSOR\HHLVWKHUHWKH\VKRXOG
DFNQRZOHGJHWKHVKRSSHURUVHHLIWKHVKRSSHUQHHGVDVVLVWDQFH2IWHQSDUWLFLSDQWVYLHZHGLWDV
UXGHIRUWKHHPSOR\HHWREHWKHUHEXWQRWDFNQRZOHGJHWKHVKRSSHU$VYLVXDOFRQWDFWLVVHHQDV
PRUHFRQFUHWHDQGDFNQRZOHGJLQJWKDQSK\VLFDOSUHVHQFH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 7KHEDFNHQGRIWKHPRGHOIURPWKUHDWVWRWKHEHKDYLRUDOLQWHQWLRQVZDVVWURQJO\
VXSSRUWHG5HDFWDQFHWKHRU\VWDWHVWKDWDWKUHDWWREHKDYLRUZLOOUHVXOWLQUHDFWDQFHDQGWKH
JUHDWHUDWKUHDWWKHJUHDWHUWKHUHDFWDQFH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3XUFKDVHSUHVVXUHLVDQLQFUHDVHLQ
IHHOLQJVWREX\DFHUWDLQSURGXFWRUWREX\DSDUWLFXODUEUDQG:DUVKDZ$FFRUGLQJWR
UHDFWDQFHWKHRU\DVWKUHDWVLQFUHDVHVRVKRXOGUHDFWDQFH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7KLVZDVVKRZQLQWKH
UHVXOWVDVDSHUVRQIHOWPRUHFDWHJRUL]DWLRQWKUHDWWKH\DOVRIHOWDQLQFUHDVHGSUHVVXUHWREX\
/LNHZLVHDVWKHVKRSSHUIHOWPRUHDFFHSWDQFHWKUHDWWKH\VLPLODUO\IHOWDQLQFUHDVHLQSXUFKDVH
SUHVVXUHDVUHDFWLRQWRWKHWKUHDW7KLVZDVVHHQDFURVVDOOWKUHHVWXGLHVZLWK+DDQG+E
VXSSRUWLQJWKHRU\
 7KHWKHRU\RISV\FKRORJLFDOUHDFWDQFHVWDWHVWKDWUHDFWDQFHLVGLUHFWHGLQDWWHPSWVWR
UHGXFHWKHORVVRIDQGUHFODLPWKUHDWHQHGEHKDYLRU$FFRUGLQJWRUHDFWDQFHWKHRU\EHKDYLRUDO
IUHHGRPVDUHHTXLYDOHQWWRFRQWURO%UHKP2QFHEHKDYLRULVWKUHDWHQHGDSHUVRQZLOO
UHDOL]HWKHWKUHDWWREHKDYLRUDQGWKHLUORVVRIFRQWURO$VSXUFKDVHSUHVVXUHFRQVWUDLQVEHKDYLRU
LWZLOOEHIROORZHGE\IHHOLQJVRIORVVRIFRQWURO7KLVWRRZDVVXSSRUWHGE\+LQVWXG\
VKRZLQJWKDWSXUFKDVHSUHVVXUHKDVDQHJDWLYHUHODWLRQVKLSWRIHHOLQJVRIFRQWURO
 $VVWDWHGDERYHDVDSHUVRQUHDOL]HVDWKUHDWWREHKDYLRUUHDFWDQFHZLOORFFXU5HDFWDQFH
WKHRU\VD\VIHHOLQJVRIFRQWURODQGEHKDYLRUDUHLQWHUFKDQJHDEOHDQGWKUHDWVWRHLWKHUZLOOFDXVH
UHDFWDQFH$VVKRSSHUVUHDOL]HORVWIHHOLQJVRIFRQWUROWKH\ZLOOUHDFWLQZD\VWRUHJDLQFRQWURO
DQGSULYDF\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LQWHQWLRQV$EDQGRQLQJWKHDUHDZLOOKHOSWKHVKRSSHUUHJDLQHOHPHQWVRISULYDF\DQGIHHOLQ
FRQWURORIWKHVLWXDWLRQDJDLQ7KLVLQFOXGHVDSHUPDQHQWDEDQGRQPHQWRIWKHVWRUHRUD
WHPSRUDU\DEDQGRQPHQWRIWKHVKRSSLQJDUHD$SHUVRQPD\OHDYHDQDUHDZLWKWKHLQWHQWWR
UHWXUQODWHUZKHQSULYDF\LVDWDQDGHTXDWHOHYHO$VKRSSHUPD\DOVRFKRVHWRSHUPDQHQWO\
DEDQGRQWKHVKRSSLQJDUHDZLWKRXWPDNLQJDSXUFKDVHZKLFKZLOOEHUHIOHFWHGLQSXUFKDVH
LQWHQWLRQV7KHJUHDWHUWKHWKUHDWDQGORVVRIFRQWUROWKHJUHDWHUWKHUHDFWDQFHZLOOEHLQWKHIRUP
RIWKHVHRXWFRPHVDVVHHQVXSSRUWHGLQVWXG\
,PSOLFDWLRQV
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 7KHILQGLQJVRIWKLVUHVHDUFKDGGWRWKHXQGHUVWDQGLQJRILQWHUDFWLRQSULYDF\3ULYDF\
HQFURDFKPHQWVKDYHQRWEHHQEURNHQGRZQEHIRUHWRH[DPLQHWKHLPSDFWRIGLIIHUHQWLQYDVLRQV
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7XUQHUHWDO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+RJJHWDO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DOGLGQRWVXJJHVWDGLIIHUHQFHWKHILQGLQJVVKRZWKDWSURGXFWVWKDWDUHPRUH
HPEDUUDVVLQJDQGFDXVHDQ[LHW\PD\FDXVHVWURQJHUUHDFWLRQVWRYLVXDOHQFURDFKPHQWVZKLOH
SURGXFWVWKDWDUHOHVVHPEDUUDVVLQJDQGDUHSXUFKDVHGPRUHIUHTXHQWO\PD\FDXVHVWURQJHU
UHDFWLRQVWRSK\VLFDOHQFURDFKPHQWV$GGLWLRQDOO\SUHYLRXVUHVHDUFKGRHVQRWW\SLFDOO\DFFRXQW
IRUDGLIIHUHQWSULYDF\LQYDVLRQZKLOHH[DPLQLQJDQRWKHUDQGWKHUHVXOWVVKRZWKH\GRQRW
LQWHUDFWIRUVKRSSLQJVLWXDWLRQV7KHWKHRULHVXVHGVXJJHVWHGDVLJQLILFDQWFKDQJHLQYLVXDO
HQFURDFKPHQWZKHQSK\VLFDOHQFURDFKPHQWZDVORZEXWQRWZKHQSK\VLFDOHQFURDFKPHQWZDV
KLJK+RZHYHUWKHVLJQLILFDQFHRIRQO\RQHHQFURDFKPHQWDWDWLPHDQGWKHQRQVLJQLILFDQFHRI
WKHLQWHUDFWLRQVXJJHVWVWKHHQFURDFKPHQWVZRUNHGVHSDUDWHO\IURPHDFKRWKHULQWKLVVWXG\
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:KLOHSV\FKRORJ\OLWHUDWXUHGLVFXVVHVWKHGHILQLWLRQVRISULYDF\DQGWKHIXQFWLRQVDQG
PHFKDQLVPVWRDFKLHYLQJSULYDF\WKLVOLWHUDWXUHOHDYHVRXWWKHPHGLDWLQJYDULDEOHVEHWZHHQWKH
WKUHDWRISULYDF\DQGWKHFRQVHTXHQWLDOUHDFWLRQVLQDUHWDLOVHWWLQJ7KLVUHVHDUFKSRLQWVRXWWKDW
HQFURDFKPHQWVWRSULYDF\OHDGWRFRQVWUDLQWVWREHKDYLRUDILUVWVWHSLQXQGHUVWDQGLQJLQWHUDFWLRQ
SULYDF\¶VLQIOXHQFHWRDUHWDLOHU
)XUWKHUYHU\IHZTXDQWLWDWLYHVWXGLHVWHVWDIXOOPRGHORIUHDFWDQFHWKHRU\H[DPLQLQJ
PHGLDWLQJPHFKDQLVPVDQGIHHOLQJVRIFRQWURO0RVWUHVHDUFKWKDWXVHVUHDFWDQFHWKHRU\VLPSO\
H[DPLQHVWKHWKUHDWDQGUHDFWLRQQRWXQGHUO\LQJFDXVHVRUWKHLPSRUWDQFHRIORVVRIFRQWURO7KH
H[DPLQDWLRQRIWKHWKHRUHWLFDOPRGHODVDZKROHIXUWKHUFRQWULEXWHVWRUHDFWDQFHWKHRU\%UHKP
%UHKP%UHKPDQG%UHKPDQGWKHUHODWLRQVKLSEHWZHHQYDULDEOHVGLVFXVVHG
LQWKHRU\7KHYDULDEOHVVKRZWKDWDVWKUHDWVJRGRZQSXUFKDVHSUHVVXUHDOVRGHFUHDVHV7KH
UHDOL]HGWKUHDWVFDXVHDFKDQJHLQHPRWLRQDOUHDFWDQFH7KLVLVZKHQWKHPRGHOLPSDFWVIHHOLQJV
RIFRQWURO$VDSHUVRQHPRWLRQDOO\UHDFWVWRWKUHDWVWKH\UHDOL]HWKHLUDELOLW\WRFRQWUROWKH
VLWXDWLRQKDVFKDQJHG7KHPRUHSXUFKDVHSUHVVXUHDVKRSSHUIHHOVWKHOHVVLQFRQWUROWKH\
EHOLHYHWKH\DUH0RGHOVEHIRUHKDYHQRWDGGHGWKLVHOHPHQWRIFRQWURODQGLWLVDQLPSRUWDQW
FRQWULEXWLRQWRUHDFWDQFHWKHRU\WRVKRZWKDWFRQWUROFDQDFWDVDVHSDUDWHYDULDEOHIURPWKUHDWVWR
EHKDYLRUDQGVHTXHQWLDOO\FRPHVDIWHUUHDOL]HGHPRWLRQDOUHDFWDQFH)HHOLQJVRIFRQWUROWKHQOHDG
WREHKDYLRUDOUHDFWDQFHWKURXJKDEDQGRQPHQWDQGSXUFKDVHLQWHQWLRQV6SHFLILFDOO\WKLVPRGHO
EUHDNVGRZQUHDFWDQFHWKHRU\WRVKRZUHDOL]HGHPRWLRQDOUHDFWLRQVWKDWSUHFHGHYLVLEOH
EHKDYLRUDODFWLRQV
/DVWO\UHVHDUFKGRHVQRWH[DPLQHXQGHUZKLFKFRQWH[WVSULYDF\LVPRUHLPSRUWDQW
$FFRUGLQJWRUHDFWDQFHWKHRU\DMXVWLILHGUHDVRQIRUDWKUHDWWRIUHHGRPZLOOFDXVHOHVVUHDFWDQFH
7KLVVXJJHVWVDGLIIHUHQWLPSDFWIURPOHJLWLPDWHHQFURDFKPHQWVRQFDWHJRUL]DWLRQDQGDFFHSWDQFH
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WKUHDWDVHDFKKDVGLIIHUHQWUHDVRQVIRUFDXVLQJWKHIUHHGRPFRQVWUDLQWV+RZHYHUWKHPRGHUDWRU
RIOHJLWLPDF\GLGQRWILQGFRQVLVWHQWUHVXOWV2YHUDOORQO\SK\VLFDOHQFURDFKPHQWVDZSDUWLDO
VXSSRUWZKLOHOLWWOHVXSSRUWZDVIRXQGIRUYLVXDOHQFURDFKPHQW7KRXJKWOLVWLQJVDQGGDWDVHHPHG
WRVXJJHVWWKDWVKRSSHUVKDGDOUHDG\DVVXPHGYLVXDOHQFURDFKPHQWZDVGXHWRWKHIWSUHYHQWLRQ
ZKLFKFRXOGSRVVLEO\KDYHFDXVHGWKHPRGHUDWRUWRQRWEHHIIHFWLYHRQYLVXDOHQFURDFKPHQW
V
UHODWLRQVKLSWRWKHWKUHDWV$OVRPDQ\SDUWLFLSDQWVVWDWHGWKDWMXVWEHFDXVHDQHPSOR\HHKDGWKH
ULJKWWRHQFURDFKRQWKHPGLGQ
WPHDQWKH\VKRXOG7KLVDGGVERXQGDU\FRQGLWLRQVWRUHDFWDQFH
WKHRU\VKRZLQJWKDWWKHUHLVPRUHWRWKHOHJLWLPDF\RIWKUHDWWKDQWKHLQFOXVLRQRIDMXVWLILDEOH
UHDVRQ7KHUHFLSLHQWRIWKHLQYDVLRQKDVWRDJUHHZLWKDSSURSULDWHQHVVVSOLWWLQJOHJLWLPDF\LQWR
WZRDVSHFWVKDYLQJDMXVWLILDEOHUHDVRQDQGDFFRPPRGDWLQJVRFLHWDOQRUPV7KHILQGLQJVIURP
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VXQGHUVWDQGLQJRIOHJLWLPDF\DVLWLPSDFWVUHDFWDQFHWKHRU\
0DQDJHULDO
)LQGLQJVRIWKLVVWXG\KHOSDUHWDLOHUEHWWHUXQGHUVWDQGDQHPSOR\HH¶VLPSDFWRQSXUFKDVH
SUHVVXUHDQGVRFLDOLGHQWLW\WKUHDWOHDGLQJWRWKHFRQVLGHUDWLRQWRDGGWUDLQLQJWKDWZLOOKHOS
HQVXUHWKHRSWLPDODPRXQWRILQWHUDFWLRQSULYDF\WRVKRSSHUV$OHJLWLPDWHWKUHDWWRSULYDF\
VKRXOGUHGXFHUHDFWDQFHEXWWKLVZDVRQO\HYLGHQWWKURXJKSK\VLFDOHQFURDFKPHQW
:KDWYDULDEOHVZHUHQRWVLJQLILFDQWLQWKLVUHVHDUFKKDYHLPSOLFDWLRQVWRR3ULRUUHVHDUFK
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5XVWHPOL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
GLGQRWPDNHDVLJQLILFDQWGLIIHUHQFHRQIHOWWKUHDWV7KLVUHVHDUFKVXJJHVWVWKDWPDQDJHUVVKRXOG
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UHODWLRQVKLSVEHWZHHQHQFURDFKPHQWDQGWKUHDWDOWKRXJKDOOSDUWLFLSDQWVZHUHRYHUWKHDJHRI
 7KLVUHVHDUFKZLOOKRSHIXOO\UDLVHDZDUHQHVVZLWKPDQDJHUVWKDWLQWHUDFWLRQSULYDF\GRHV
KDYHLPSOLFDWLRQVIRUWKHVWRUHDQGWKDWDVKRSSHUQHHGVWREHDEOHWRFRQWUROWKHOHYHOVRI
LQWHUDFWLRQIURPDQHPSOR\HHWRUHGXFHWKUHDW6KRSSHUVZDQWDQHPSOR\HHWRDFNQRZOHGJHWKHP
LIWKH\DUHLQFORVHSUR[LPLW\DQGWKHVHHQFURDFKPHQWVUHGXFHFDWHJRUL]DWLRQDQGDFFHSWDQFH
WKUHDWIHOWE\WKHVKRSSHU+DYLQJDGHTXDWHOHYHOVRILQWHUDFWLRQSULYDF\DGGVWRWKHVKRSSHU
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&%6RUHYHQODZVXLWVUHJDUGLQJSULYDF\YLRODWLRQV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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HQFURDFKPHQW7KHVHILQGLQJVVXJJHVWWKDWWKHUHLVQRWDRQHPHWKRGVWUDWHJ\IRUGHDOLQJZLWK
  

VKRSSHUSULYDF\0DQDJHUVKDYHWRXQGHUVWDQGZKDWHPRWLRQVWKHSURGXFWLVFDXVLQJWR
DGHTXDWHO\WUDLQHPSOR\HHVWRJLYHRSWLPDOOHYHOVRISULYDF\DQGDOORZWKHVKRSSHUWRKDYH
FRQWURORYHULQWHUDFWLRQSULYDF\
$VSUHYLRXVO\QRWHGLQWKHGLVFXVVLRQWKHHPEDUUDVVPHQWPHDVXUHGLQWKHVFHQDULRVFDPH
IURPWKHSURGXFWVDQGQRWWKHHQFURDFKPHQW7KHW\SHRIHQFURDFKPHQWDSSURSULDWHWR
DFNQRZOHGJHVKRSSHUVLVGLIIHUHQWGHSHQGLQJXSRQWKHHPRWLRQVWULJJHUHGE\SURGXFWV)RU
SHUVRQDOSURGXFWVWKDWDUHSXUFKDVHGPRUHIUHTXHQWO\DQHPSOR\HHSK\VLFDOO\HQFURDFKLQJWKH
VKRSSHUKHOSVWRUHGXFHWKUHDWVZLWKRXWDQ\DGGHGEHQHILWIURPYLVXDOHQFURDFKPHQWSUHVXPDEO\
EHFDXVHWKHVKRSSHULVPRUHIDPLOLDUZLWKWKHSXUFKDVHDQGIHHOVOHVVHPEDUUDVVPHQW)RU
SHUVRQDOSURGXFWVWKDWDUHPRUHHPEDUUDVVLQJDQGFDXVHDQ[LHW\YLVXDOHQFURDFKPHQWZLWKRXW
SK\VLFDOFORVHQHVVLVHQRXJKWRUHGXFHWKUHDWV7KLVGLIIHUHQFHFRXOGEHGXHWRSK\VLFDOSUHVHQFH
EHLQJOHVVFRQFUHWHLQWHUPVRIFRPPXQLFDWLYHLQWHQWWKDQYLVXDOFRQWDFW:LQQHU
6KRSSHUVZKRDUHPRUHIDPLOLDUZLWKDSXUFKDVHDQGOHVVHPEDUUDVVHGFDQIHHOOHVVWKUHDWZLWKD
OHVVFRQFUHWHHQFURDFKPHQWZKLOHVKRSSHUVZKRDUHXQIDPLOLDUZLWKDSXUFKDVHDQGHPEDUUDVVHG
QHHGYLVXDOHQFURDFKPHQWDVLWLVPRUHFRQFUHWH:KLOHDQLQWHUDFWLRQGLGQRWH[LVWEHWZHHQWKH
WZRYDULDEOHVIXUWKHUUHVHDUFKLVQHHGHGRQRWKHUW\SHVRIWKUHDWVDQGSULYDF\HQFURDFKPHQWVWR
IXOO\XQGHUVWDQGWKHLPSDFWRIPXOWLSOHLQYDVLRQVWRSULYDF\
 $VFRQWUROLVDYDULDEOHEHWZHHQWKHLGHQWLW\WKUHDWVDQGUHDFWDQFHXQGHUVWDQGLQJWKDWWKH
ORVVRIFRQWUROLVDQDQWHFHGHQWWREHKDYLRUDOUHDFWDQFHVXJJHVWVWKDWILQGLQJGLIIHUHQWZD\VWR
JLYHFRQWUROEDFNWRVKRSSHUVZLOOUHGXFHWKHUHDFWDQFHRXWFRPHVRIDEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQV(YHQLISULYDF\LVLQYDGHGLQDQHJDWLYHZD\DQGWKHVKRSSHUGRHVQRWIHHOKHVKHKDV
RSWLPDOOHYHOVWKHVWRUHFDQJLYHFRQWUROEDFNEHIRUHQHJDWLYHEHKDYLRUDODFWLRQVDUHVHHQ)RU
H[DPSOH.URJHUZLOOJLYHWKHNH\WRVKRSSHUVWKDWDFFHVVHVORFNHGFDVHVFRQWDLQLQJSUHJQDQF\
  
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
WHVWVLIDVNHGUDWKHUWKDQRQO\JLYLQJHPSOR\HHVDFFHVV6RPHVWRUHVKDYHLQVWDOOHG³SXVKIRU
VHUYLFH´EXWWRQVWKDWJLYHDFHUWDLQDPRXQWRIFRQWUROEDFNWRWKHVKRSSHUUHJDUGLQJKRZWKHLU
SULYDF\LVHQFURDFKHG(PSOR\HHVFDQJLYHVKRSSHUVSULYDF\EXWWKHVKRSSHUIHHOVLQFRQWURORI
LQWHUDFWLRQVWKDWWDNHSODFHLQWKHVWRUHDVWKH\FDQSXVKIRUVHUYLFHLIWKH\GHVLUHLWRUQRW6HOI
VHUYLFHWHFKQRORJ\667VXFKDVYHQGLQJPDFKLQHVRUVHOIFKHFNRXWVFRXOGJLYHFRQWUROEDFNWR
WKHVKRSSHUDVZHOO7KHVKRSSHUFDQVHHNRXWHPSOR\HHDVVLVWDQFHLIGHVLUHGRUKDVWKHRSWLRQWR
DYRLGLQWHUDFWLRQDOOWRJHWKHU6XFKWDFWLFVDVWKHVHVHUYLFHEXWWRQVRU667JLYHVKRSSHUVPRUH
FRQWURORYHUWKHLULQWHUDFWLRQSULYDF\ZKLOHVKRSSLQJLQWKHVWRUHDQGFRXOGUHGXFHQHJDWLYH
RXWFRPHVWRWKHUHWDLOHU6KRSSLQJEDVNHWVFDUWVWKDWDUHPRUHHQFORVHGRUKDYHDFRYHUFRXOG
DOVRJLYHVKRSSHUVWKHRSWLRQRIKDYLQJWKHLUSXUFKDVHVVHHQRUQRWZKLFKLVDQRWKHUZD\WRDGG
IHHOLQJVRIFRQWUROWRWKHVKRSSHU(YHQLIHQFURDFKPHQWVKDYHDQHJDWLYHLPSDFWRQIHHOLQJVRI
FRQWUROVWRUHVFDQILQGRWKHUZD\VWRJLYHFRQWUROEDFNWRWKHVKRSSHUWRFRXQWHUEDODQFHWKH
LPSDFW
 6WRUHVFRXOGDOVRFKDQJHOD\RXWGHVLJQVDQGSURGXFWSODFHPHQWVWRFKDQJHKRZSULYDF\
HQFURDFKPHQWVRFFXULQWKHVWRUHDQGKRZPXFKFRQWUROVKRSSHUVKDYHRYHUWKHP)RUH[DPSOH
DSURGXFWSODFHGDWWKHHQGRIDQDLVOHPD\EHPRUHYLVXDOO\RSHQOHDYLQJDVKRSSHUYXOQHUDEOH
WRYLVXDOHQFURDFKPHQWEXWWKHSODFHPHQWLVDOVRPRUHSK\VLFDOO\RSHQJLYLQJWKHVKRSSHUPRUH
VSDFHIUHHIURPSK\VLFDOHQFURDFKPHQW&RQYHUVHO\DSURGXFWLQDQDLVOHLVERWKPRUHYLVXDOO\
DQGSK\VLFDOO\UHVWULFWLYH'HWHUPLQLQJZKDWW\SHRISURGXFWVUHDFWPRUHVWURQJO\WRSK\VLFDORU
YLVXDOHQFURDFKPHQWZRXOGKHOSPDQDJHUVXQGHUVWDQGZKHUHWRSODFHWKHPWRJLYHVKRSSHUV
RSWLPDOOHYHOVRILQWHUDFWLRQSULYDF\
  

/LPLWDWLRQVDQG)XWXUH5HVHDUFK
 $VZLWKDQ\VWXG\WKLVUHVHDUFKLVQRWZLWKRXWLWVOLPLWDWLRQVDQGRSSRUWXQLWLHVIRUIXWXUH
UHVHDUFK7KHGDWDFROOHFWLRQXVHGDQRQOLQHFRQVXPHUSDQHO:KLOHWKLVRIIHUHGDZLGHYDULHW\RI
SDUWLFLSDQWGHPRJUDSKLFVRWKHUPHDQVRIJDWKHULQJDVDPSOHZRXOGEHEHQHILFLDOWRH[DPLQHLI
UHVXOWVVWD\FRQVLVWHQW6LPLODUO\WKHPHWKRGLQFOXGHGDOOH[SHULPHQWDOVFHQDULRV:KLOHWKH
LQFOXVLRQRIDYLGHRVFHQDULRIRUVWXG\LQFUHDVHGWKHUHDOLVPLQWKHVFHQDULRDGLIIHUHQW
PHWKRGRORJLFDODSSURDFKZRXOGJLYHGLIIHUHQWLQVLJKWVDQGVXSSRUWWRWKHPRGHO$VWKHVXUYH\
ZDVDK\SRWKHWLFDOVFHQDULRWKHILQDOGHSHQGHQWYDULDEOHVDEDQGRQPHQWDQGSXUFKDVH
LQWHQWLRQVZHUHLQWHQWLRQDODQGQRWDFWXDO$ILHOGVWXG\ZRXOGEHDGLIIHUHQWDSSURDFKWKDW
ZRXOGJLYHDFWXDOUHVXOWVVWUHQJWKHQLQJWKHILQGLQJVRIWKHVHVWXGLHV/DVWO\DVVKRZQE\WKH
VHSDUDWHGSURGXFWILQGLQJVWKLVPRGHOLVRQO\DSLHFHRIWKHELJJHUPRGHOLQYROYLQJSULYDF\
ZKLOHVKRSSLQJ7KHUHDUHDVVRFLDWHGYDULDEOHVWKDWZHUHQRWLQFOXGHGLQWKLVPRGHOWKDWPD\
KDYHKHOSHGH[SODLQHQFURDFKPHQW
VUHODWLRQVKLSWRLGHQWLW\WKUHDWVVXFKDVVHOIFRQILGHQFHDQG
GRPLQDQFH
 $VWKHVHOLPLWDWLRQVH[LVWWKHUHDUHPDQ\RSSRUWXQLWLHVIRUIXWXUHUHVHDUFKWRDGGUHVV
WKHPDVZHOODVRWKHURSSRUWXQLWLHVIRUIXUWKHUH[DPLQDWLRQ$VQRWHGDERYHIXWXUHUHVHDUFK
FRXOGXVHDGLIIHUHQWVDPSOHDQGDGGRWKHUYDULDEOHVVXFKDVGRPLQDQFHRUVHOIFRQILGHQFHIRUD
GLIIHUHQWYLHZRQWKHLPSDFWRILQWHUDFWLRQSULYDF\)XWXUHUHVHDUFKFRXOGDOVREHFRQGXFWHGLQ
GLIIHUHQWPHWKRGVVXFKDVDILHOGH[SHULPHQWRULQVWRUHREVHUYDWLRQWRUHFRUGDFWXDOEHKDYLRU
:KLOHWKHVHPHWKRGVRIIHUOHVVFRQWURORYHUYDULDEOHVWKH\GRJLYHDPRUHUHDOLVWLFVLWXDWLRQDQG
DOORZIRUGHSHQGHQWYDULDEOHVWKDWDUHPRUHWKDQLQWHQWLRQV
 7KHUHVXOWVVKRZHGDGLIIHUHQWSDWWHUQRIHQFURDFKPHQW
VLPSDFWRQWKHWZRSURGXFWVIRRW
IXQJDOFUHDPDQGKHPRUUKRLGFUHDP)XWXUHUHVHDUFKVKRXOGH[DPLQHSURGXFWGLIIHUHQFHVPRUH
  

FORVHO\7KHSURGXFWVXVHGLQWKLVUHVHDUFKYDULHGRQDVSHFWVRIHPEDUUDVVPHQWDQ[LHW\DQG
IUHTXHQF\RISXUFKDVH2WKHUKLJKSULYDF\SURGXFWVHJFRQGRPVDQGWDPSRQVDOWKRXJKWKHVH
DOVRGLIIHURQJHQGHUDQGDJHYDULDEOHVDFFRUGLQJWRWKHSUHWHVWVKRXOGEHH[DPLQHGIRU
VLPLODULWLHVDQGGLIIHUHQFHVRQHPRWLRQDODVSHFWVWRIXUWKHULQYHVWLJDWHZKDWFRQVWLWXWHVDKLJK
SULYDF\SURGXFW7KHVHSURGXFWVFDQWKHQEHWHVWHGLQSULYDF\PRGHOVWRVHHWKHGLIIHULQJHIIHFWV
HQFURDFKPHQWKDVRQWKHGLIIHULQJGHJUHHVRISULYDF\SURGXFWV&RQYHUVHO\QRQSULYDF\
SURGXFWVVKRXOGEHWHVWHGWRH[DPLQHKRZWRWKHPRGHOKROGVZKHQHPEDUUDVVPHQWDQGDQ[LHW\
DUHQRWFUHDWHGE\WKHSURGXFW$FFRUGLQJWRUHDFWDQFHWKHRU\%UHKPWKHPRGHOVKRXOG
VWLOOKROGUHJDUGOHVVRIWKHSURGXFW+RZHYHUDVERWKHQFURDFKPHQWVGLGQRWLPSDFWLGHQWLW\
WKUHDWVDFURVVSURGXFWVIXWXUHUHVHDUFKVKRXOGH[DPLQHKLJKO\SULYDWHDQGQRWSULYDWHSURGXFWV
DOLNH
 7KHVFHQDULRVLQDOOWKUHHVWXGLHVVSHFLILHGWKDWWKHHQFURDFKHURISULYDF\ZDVDVWRUH
HPSOR\HH,WZDVDVVXPHGWKHIHOWLGHQWLW\WKUHDWZDVFRPLQJIURPWKHHPSOR\HHOLVWHGLQWKH
VFHQDULREXWIXWXUHUHVHDUFKFRXOGH[DPLQHPRUHVSHFLILFDOO\WKHVRXUFHRIWKUHDWHJVWRUH
HPSOR\HHRUDQRWKHUVKRSSHU:KLOHOHJLWLPDF\RIWKUHDWLQWKHVFHQDULRVZDVOLPLWHGWRWKH
HPSOR\HHDQRWKHUVKRSSHUFRXOGDOVRLPSDFWSULYDF\3DUWLFLSDQWVLQTXDOLWDWLYHLQWHUYLHZV
PHQWLRQHGZKRFXVWRPHUYHUVXVHPSOR\HHLVHQFURDFKLQJXSRQWKHLUSULYDF\PDNHVD
GLIIHUHQFH:KHQDVNHGKRZLPSRUWDQWSULYDF\LVZKLOHVKRSSLQJRQDVFDOHRISDUWLFLSDQWV
UDWHGLWIDLUO\KLJK+RZHYHUHPSOR\HHVDQGRWKHUVKRSSHUVZHUHGLVWLQJXLVKHGIURPHDFKRWKHU
DVKDYLQJGLIIHULQJOHYHOVRIH[SHFWHGSULYDF\PRVWVKRSSHUVH[SHFWPRUHSULYDF\IURPRWKHU
FXVWRPHUV6KRSSHUVH[SHFWPRUHSULYDF\IURPFXVWRPHUVSRVVLEO\DVWKH\KDYHOHVVUHDVRQWR
LQWHUDFWZLWKHDFKRWKHURUVHHHDFKRWKHUV¶SXUFKDVHV$QHPSOR\HHPD\EHVHHQDVSURYLGLQJD
VHUYLFHLQWKHVWRUHDQGSDUWRIWKDWMRELVHQFURDFKLQJXSRQSULYDF\DOLWWOHPRUHWKDQRWKHU
  

VKRSSHUVVKRXOG7KLVPHDQVZKHQDQRWKHUFXVWRPHUHQFURDFKHVRQWKHLUSULYDF\WKHSHUVRQZLOO
UHDFWPRUHVWURQJO\WKDQZKHQDQHPSOR\HHHQFURDFKHVLQVRPHZD\5HDFWDQFHWKHRU\FDQKHOS
H[SODLQWKHGLIIHUHQFHEHWZHHQFXVWRPHUDQGHPSOR\HHLQYDVLRQVRISULYDF\DVUHDFWDQFHFDQEH
UHGXFHGLIDOHJLWLPDWHUHDVRQMXVWLILHVWKHWKUHDWHQLQJRIDEHKDYLRU'HYLQH)XWXUH
UHVHDUFKVKRXOGH[DPLQHKRZSULYDF\HQFURDFKPHQWVGLIIHUFRPLQJIURPDQHPSOR\HHYHUVXV
DQRWKHUVKRSSHU
 &URZGLQJFDQDOVRLPSDFWSULYDF\$FFRUGLQJWRVRFLDOLPSDFWWKHRU\/DWDQWHWKH
QXPEHURIVRXUFHVDQGWDUJHWVFDQFKDQJHKRZLQIOXHQFHLVSHUFHLYHG%RWKHPSOR\HHVDQG
VKRSSHUVFDQEHVHHQDVLQIOXHQFHUVWRDSXUFKDVHDQGDQLQFUHDVHLQRQHRUERWKZLOOFKDQJH
KRZSULYDF\HQFURDFKPHQWDIIHFWVWKHSURSRVHGPHFKDQLVPV)RUH[DPSOHDRQHRQRQH
HQFRXQWHUZLWKDQHPSOR\HHPD\FDXVHDVKRSSHUWRIHHODFHUWDLQDPRXQWRISXUFKDVHSUHVVXUH
$VPRUHVKRSSHUVDUHDGGHGWRWKHVLWXDWLRQWKHRQHHPSOR\HHKDVOHVVLQIOXHQFHRQDQ\RQH
VKRSSHUVLQFHWKHLQIOXHQFHLVGLVSHUVHGDPRQJVWWKHFURZG:KLOHFURZGLQJZDVH[DPLQHGDVD
FRQWUROYDULDEOHLQVWXG\IXWXUHUHVHDUFKVKRXOGH[DPLQHFRQWUROPRUHFORVHO\SHUKDSVDVD
PRGHUDWRUWRHQFURDFKPHQWV
UHODWLRQVKLSWRWKUHDWV
 :KLOHVWRUHVFDQQRWFRQWURORWKHUVKRSSHUVOD\RXWFDQPDNHDGLIIHUHQFHLQDSHUVRQ¶V
SHUFHSWLRQVRILQWHUDFWLRQSULYDF\(QYLURQPHQWDOIDFWRUVVXFKDVORFDWLRQDQGOD\RXWLPSDFWWKH
DPRXQWRILQWHUDFWLRQVZLWKRWKHUVDQGDSHUVRQ¶VFRQWURORYHULQWHUDFWLRQV7XUQHUHWDO
)RUFHGHQFURDFKPHQWIURPGHIHQVLYHPHUFKDQGLVLQJHJDORFNHGFDVHRULWHPEHKLQGWKH
FRXQWHUDVZHOODVRIIWKHVKHOISURGXFWVZLOOIXUWKHUOLPLWIUHHEHKDYLRUDQGFDXVHJUHDWHU
UHDFWDQFHDQGQHHGIRUDVKRSSHUWRUHJDLQSULYDF\/RFDWLRQRISURGXFWVFDQFKDQJHDVKRSSHU¶V
SHUFHSWLRQVRILQWHUDFWLRQSULYDF\DVWKH\ZLOOIHHOPRUHLVRODWHGLQDQDLVOHDVRSSRVHGWRWKHHQG
RILWIRUH[DPSOH7KHH[WHQWRIDQH[SRVXUHDVKRSSHUIHHOVYDULHVDORQJWKLVPRGHUDWRU$WWKH
  
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HQGRIDQDLVOHDVKRSSHUKDVIUHHPRYHPHQWEXWLVPRUHYLVLEO\H[SRVHGWKDQLIWKH\ZHUHLQDQ
DLVOH7KHUHIRUHOLPLWHGDFFHVVDQGH[WHQWRIH[SRVXUHDUHWZRDGGLWLRQDOPRGHUDWRUVWKDWVKRXOG
EHH[DPLQHGLQIXWXUHUHVHDUFK
 2WKHUYDULDEOHVFDQEHDGGHGWRWKHPRGHOVXFKDVWKHH[DPLQDWLRQRIRWKHUWKUHDWV7KLV
VWXG\XVHGFDWHJRUL]DWLRQDQGDFFHSWDQFHWKUHDWERWKRIZKLFKKDYHQHJDWLYHUHODWLRQVKLSVWR
HQFURDFKPHQW$VDSHUVRQJHWVFORVHURULQFUHDVHVYLVXDOFRQWDFWWKHLGHQWLW\WKUHDWVGHFUHDVH
DQGSXUFKDVHSUHVVXUHJRHVGRZQOHDGLQJWROHVVLQWHQWLRQVRIDEDQGRQPHQWDQGJUHDWHU
SXUFKDVHLQWHQWLRQV(PRWLRQVDQGWKUHDWVXQUHODWHGWRLGHQWLW\WKDWKDYHSRVLWLYHUHVSRQVHVWR
HQFURDFKPHQWHJSRVVLEO\GLVFRPIRUWDQQR\DQFHRUVDIHW\VKRXOGEHH[DPLQHG
 0DQ\DVSHFWVRISULYDF\KDYHEHHQSODFHGLQWRKLHUDUFKLHV,QIRUPDWLRQSULYDF\KDVEHHQ
GHILQHGDVDKLHUDUFK\RIOHYHOVRIFRQFHUQDVVRFLDWHGZLWKYDULRXVGLPHQVLRQV0LOEHUJ%XUNH
6PLWKDQG.DOOPDQ7KLVVXJJHVWVWKDWZLWKLQLQIRUPDWLRQSULYDF\WKHUHDUHGLIIHUHQW
ZD\VLQZKLFKSULYDF\FDQEHLQYDGHGDQGWKDWWKHVHDUHSODFHGLQDKLHUDUFK\7KHSUDFWLFHRI
ODZSDUWLFXODUO\HYLGHQWLQ&DQDGDKDVGHILQHGDKLHUDUFK\RIWKHSULYDF\W\SHVZLWK
SHUVRQDOERG\SULYDF\EHLQJWKHPRVWLPSRUWDQWIROORZHGE\WHUULWRULDOSULYDF\RIDSHUVRQ
V
KRPHVSDFHDQGWKHOHDVWLPSRUWDQWEHLQJLQIRUPDWLRQDOSULYDF\.HUU0D[DQG$RNL
:KLOHQRWLGHQWLILHGLQOLWHUDWXUHLWZRXOGEHSODXVLEOHWKDWDKLHUDUFK\RILQYDVLRQVWRLQWHUDFWLRQ
SULYDF\H[LVWVVXFKWKDWFHUWDLQZD\VWRLQYDGHSULYDF\DUHPRUHLPSDFWIXOWKDQRWKHUV:LQQHU
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